Use of alternate substrates (acetylene, azide, cyanide) for estimating N2 fixation confirmed that recombined fractions from different bacteria are functional but restricted in complementarity.
Detroy et al. (1) described the separation and recombination of the nitrogenase enzyme complex from 4 nitrogen-fixing bacteria and found that 6 of the 12 possible heterologous recombinations of the complementary fractions from different organisms could function together to form ammonia from N2. The facultative anaerobic bacteria Klebsiella pneumoniae and Bacillus polymyxa showed the widest range of complementarity, whereas the obligate aerobe Azotobacter vinelandii and the obligate anaerobe Clostridium pasteurianum were more restricted in heterologous recombination.
Several causes of the apparently negative crosses were suggested, including the possibility that they were so inefficient that activity could not be detected by microdiffusion and nesslerization. This paper reports experiments designed to test this hypothesis by use of azide, cyanide, and acetylene as "alternate" substrates.
The techniques used were described in detail in our previous publication (1) . The results of two series of trials are summarized in Tables 1 and 2 . In these tables, the homologous cross consists of both protein components from the same organism; in the heterologous cross, component I is from the indicated organism and component II is from the other. Component I corresponds to the protein fraction that Mortenson et al. (3) called molybdoferredoxin and component II corresponds to azoferredoxin. In a third series, all heterologous crosses between A. vinelandii and C. pasteurianum were negative, independent of the methods of assay. Since these experiments were designed to determine only whether a given cross was active in the reduction of the indicated substrates, the quantitative differences in the results are not significant. Interestingly, however, the control homologous recombination was almost always greater than any of the heterologous, except for an occasional result such as that shown In both tables expressed as micrograms of NH3-N, nanomoles of CH4, and nanomoles of C2H4 corrected for controls of individual components (see reference 1). 
